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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has beer> translated by computer. So the translation may not reflect the original 
precisely. 

2. **!|e* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] /o <\ r -j j 

[Claim 1]A particulate collection filter in exhaust gas, wherein a value (SDi; of standard 
deviation in pore-size distribution at the time of being in within the limits whose average value 
(ml) of a pore diameter measured by a method of mercury penetration is 20 micrometers - 60 
micrometers, and expressing the pore diameter with common logarithms is 0.20 or less. 
[Claim 2]A particulate collection filter in the exhaust gas according to claim 1 characterized by 
supporting a catalyst in the surface of a porous ceramic material which constitutes said filter. 
[Claim 3]A particulate collection filter In the exhaust gas according to claim 2. wherein said 
porous ceramic material is a honeycomb structure thing made from porous silicon carbide. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document lias been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the filter for catching the particulate contained in 

the exhaust gas of a diesel power plant. 

[0002] 

[Description of the Prior Art]The number of a car enters by the end of this century, and is 
increasing by leaps and bounds, and the increase of it also with a rapid quantity of the exhaust 
gas taken out from the internal-combustion engine of a car in proportion to it is being enhanced. 
Since various substances contained in the exhaust gas which especially a diesel power plant 
takes out become a cause which causes contamination, they are having influence serious for 
world environment now. The research result that the particles (diesel particulate) in exhaust gas 
become a cause which sometimes causes reduction of an allergy obstacle or a sperm count is 
also reported by these days. That is, it is considered to be urgent SUBJECT for human beings to 
take the measure which removes the particles in exhaust gas. 

[0003]The exhaust gas purifying facility of various varieties is proposed from before under such 
circumstances. A common exhaust gas purifying facility provides a casing in the way of the 
exhaust pipe connected with the engine exhaust manifold, and has the structure which has 
arranged the particulate collection filter in the exhaust gas which has a detailed hole in it. There 
are ceramics besides metal or an alloy as a formation material of a filter. As an example of 
representation of the filter which consists of ceramics, the filter which consists of a honeycomb 
structure thing made from cordierite is known. And the oxidation catalyst is supported by such 
honeycomb filter. 

[0004]The honeycomb filter has a cell of a large number prolonged along an own axial direction. 
When exhaust gas passes through a filter, the trap of the particles is carried out with the cell 
wall. As a result, particles are removed out of exhaust gas. The particles by which the trap was 
carried out are burned and removed by the oxidation of a catalyst. 

[0005]By the way, in this kind of honeycomb filter, if a pore diameter is set up too much small, 
pressure loss in case exhaust gas passes a filter wall will become extremely large, and there is a 
possibility of stopping an engine, therefore — adding an ostomy agent at the time of 
manufacture of the common honeycomb filter made from cordierite, in order to make pressure 
loss low — thereby — number lOmicrometer^lOO — the about tens of micrometers stoma is 
formed. 
[0006] 

[Problem(s) to be Solved by the Invention]However, in the filter in which the stoma small in this 
way and the big stoma are intermingled, and pore-size distribution differs, the number of the 
stomata of a size suitable for particulate catching will decrease relatively. Therefore, decline in 
particulate collection efficiency was not avoided. 

[0007]When a filter with a small pore diameter was manufactured without using an ostomy agent, 
there were signs in which filter regeneration performance deteriorates temporally. Therefore, in 
order to make reproduction complete thoroughly, there was inconvenient [ that reproduction 
time had to be set up for a long time gradually ]. When reproducing by fixing regeneration time 
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from the beginning, and long term use was carried out, there was a fault of becoming easy to 

produce the cinder of particles gradually. 

[0008] 

[Means for Solving the Problem]Then, as a result of an invention-in-this-application person's 
inquiring wholeheartedly, when a pore diameter was distributed within limited narrow limits, the 
number of stomata of a size suitable for particulate catching and oxidation increased relatively, 
and knowledge that improvement in collection efficiency and oxidation could be aimed at was 
acquired. With it, knowledge that a size of average value of a pore diameter had a cause was 
newly acquired about degradation of temporal filter regeneration performance. And an invention- 
in~this-application person came to think out the following inventions eventually, as a result of 
inquiring further wholeheartedly based on the above-mentioned knowledge. 
[0009]That is, the 1st purpose of this invention is to provide a particulate collection filter in 
exhaust gas with small pressure loss and high collection efficiency. The 2nd purpose of this 
invention is to provide a particulate collection filter in exhaust gas with which degradation of 
filter regeneration performance with the passage of time does not take place easily. 
[0010]And in order to solve above-mentioned SUBJECT, in the invention according to claim 1, it 
is in within the limits whose average value of a pore diameter measured by a method of mercury 
penetration is 20 micrometers - 60 micrometers, and let it be the gist for a value of standard 
deviation in pore-size distribution at the time of expressing the pore diameter with common 
logarithms to be 0.20 or less. 

[001 1]The invention according to claim 2 assumed that a catalyst is supported in claim 1 in the 
surface of a porous ceramic material which constitutes said filter. In claim 2, said porous ceramic 
material presupposed that it is the invention according to claim 3 a honeycomb structure thing 
made from porous silicon carbide. 

[0012]Hereafter, "OPERATION" of this invention is explained According to the invention 
according to claim 1, since a pore diameter of a size of this level is suitable for particulate 
catching, a particulate can be certainly caught by setting up an average pore diameter in a 
mentioned range. Since soot does not invade that average value of a pore diameter is less than 
20 micrometers into an inside of a wall, oxidation performance falls, and pressure loss at the time 
of exhaust gas passing a wall becomes extremely large, and may cause a stop of an engine. When 
average value of a pore diameter exceeds 60 micrometers, it becomes impossible to catch a 
detailed particulate efficiently. When a value of standard deviation in said pore-size distribution 
is 0.20 or less (i.e., when distributed within narrow limits to which a pore diameter was 
restricted), the number of stomata in a catching optimum range increases relatively. Therefore, 
pressure loss is low and serves as collection efficiency and a high filter of an oxidizing quality. 
[0013]According to the invention according to claim 2. since the surface of a porous ceramic 
material with a stoma of a comparatively big path is made to support a catalyst, even if it is a 
time of operating an engine for a long time, a catalyst is not easily buried in a deposited 
particulate. Therefore, as a result of maintaining the state where a catalyst was exposed to an 
outside surface, decline in reaction efficiency is prevented. Therefore, degradation of filter 
regeneration performance with the passage of time becomes difficult to take place. 
[001 4] According to the invention according to claim 3. in addition to a particulate collection 
permissible dose becoming large, increase of pressure loss becomes difficult to take place by 
using a honeycomb structure thing as a porous ceramic material. And if such a honeycomb 
structured body is formed with silicon carbide, even if it is a time of setting up average value of 
a pore diameter more greatly like the above, a fall of a mechanical strength is avoidable. 
Therefore, it can be considered as a filter which is hard to destroy. 
[0015] 

[Embodiment of the Invention]One embodiment which materialized this invention to the exhaust 
gas purifying facility below is described in detail, referring to drawing 1 - drawing 3 . 
[0016]As shown in d rawing 1 , the exhaust gas purifying facility 1 is provided with the casing 2 
made from a metallic pipe, and the passage 2a of the casing 2 is connected to the exhaust pipe 
way Ea of the diesel power plant E. In this casing 2, the particulate collection filter 3 for purifying 
the exhaust gas emitted from the diesel power plant E is allocated. It is equipped with the burner 
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4 for regeneration in the exhaust pipe way Ea. 

[001 7]As shown in drawing 2 , this filter 3 is formed in honeycomb shape of porous sintered 
bodies such as a silicon carbide sintered compact, and is presenting cylindrical shape as a 
Thio ^''^T*! ^ °' ""^'^ centrums 5a and 5b are formed in the axial direction of 

r . centrums 5a and 5b is carried out at the both ends of the 

filter 3. Which end opening by the side of the exhaust-gas-flow ON of each centrums 5a and 5b 
and an outflow is blockaded with the sealing piece 6 with a thickness of 5 mm which consists of 
porous sintered bodies. The cell 7a which carries out an opening to the inflow side, and the cell 
7b which carries out an opening to the outflow side are formed by the blockade of this sealing 
piece 6. Each cells 7a and 7b acUoin mutually via the wall 8, and the oxidation catalyst which 
consists of platinum group metals, other metallic elements, the oxide of those, etc. is supported 
by the outside surface of the wall 8. 

[0018]As the curve 01 shows the graph of drawing 3 , the average value ml of the pore diameter 
by which the filter 3 of this embodiment was measured with the method of mercury penetration 
needs to be 20 micrometers - 60 micrometers. As for said average value ml. it is better that 
they are 30 micrometers - 50 micrometers. 

[0019]It is because the pressure loss at the time of exhaust gas passing a cell wall here as the 
average value ml of a pore diameter is less than 20 micrometers becomes extremely large and 
may cause a stop of the diesel power plant E. It is because it becomes impossible to catch a 
detailed particulate efficiently when the average value ml of a pore diameter exceeds 60 
micrometers. 

[0020]0.2 or less need to be value SD1 of the standard deviation in the pore-size distribution at 
the time of expressing a pore diameter with common logarithms. As for value SD1 of said 
standard deviation, it is better that it is 0.18 or less, and it is good that it is especially 0.16 or 

i6SS. 

[0021]When the value of standard deviation SDl exceeds 0.20 (I.e.. when it is not distributed 
within narrow limits to which the pore diameter was restricted but the size varies), the number of 
the stomata in a catching optimum range stops being able to say it as many states relatively 
Therefore, it becomes difficult to realize the filter 3 with low pressure loss and high collection 
efriciency. 

[0022]Next. the exhaust gas cleaning effect of the filter 3 and the reproduction of the filter 3 
which were constituted as mentioned above are explained. The filter 3 is arranged in said casing 
2 and exhaust gas is circulated. Then, exhaust gas flows in each cell 7a via each end opening by 
the side of an inflow first, and it is discharged from the cell 7b side of the contiguity which 
carries out an opening to the outflow side via the wall 8. When exhaust gas passes the wall 8 the 
trap of the particulate in exhaust gas is carried out. and thereby, purification of exhaust gas is 
performed. If the particulate collection volume in the filter 3 reaches constant value, the burner 
4 will be lit and heating of the filter 3 will be started. And the particulate deposited in the filter 3 
IS burned and removed by the oxidation of the catalyst supported by the filter 3, and the filter 3 
IS reproduced by the original state by it. 

[0023]And in order to examine the characteristic of the filter 3 of this embodiment, the example 

and the comparative example were produced by the following methods 

[0024] 

[Working Example(s) and Comparative Example(s)](EXAMPLE) What blended beta type silicon- 
carbide-powder 80 weight section whose mean particle diameter is 30 micrometers, methyl 
cellulose 6 weight section as a binder, lubricant 1 weight section, and water 20 weight section 
with alpha type silicon-carbide-powder 20 weight section whose mean particle diameter is 15 
micrometers was used as a charge of a start material. After often kneading this compound the 
cylindrical molded product which has honeycomb structure by an extrusion method was obtained 
And after drying and degreasing this molded product, temporary calcination over 4 hours was 
performed at 1 700 ** under argon atmosphere. Then, the centrums 5a and 5b in a temporary- 
quenching object were closed in the shape of a checker using the ceramic paste for sealing 
piece formation containing silicon carbide. At this time, it set up so that the thickness of the 
portion which serves as the sealing piece 6 behind might be set to about 5 mm. And 2000 ** and 
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this calcination of 4 hours were performed under a nitrogen atmosphere, and the filter 3 (mm [ in 
length / 150 ], the outer diameter of 140 mm, 0.43 micrometer of cell wall thickness, 170 cell 
densities/ square inch) of the example was completed 

[0025]In this example, the average value ml of the pore diameter measured by the method of 
mercury penetration was 35 micrometers, and value SD1 of the standard deviation in the pore- 
size distribution at the time of expressing a pore diameter with common logarithms was 0.16 
(curvilinear CI reference of the graph of drawing 3 ). 

(Comparative example) As a comparative example over this example, it is a product made from 
cordierite, and the filter of an example, the shape of isomorphism, and the same size was 
manufactured. Here, the ostomy agent was added in the charge of a start material. As the graph 
of drawing 3 was shown by the curve C2, in this filter made from cordierite, the average value 
m2 of the pore diameter measured by the method of mercury penetration was 50 micrometers, 
and value SD2 of the standard deviation in the pore-size distribution at the time of expressing 
that pore diameter with common logarithms was 0.40. 

(A comparative study and its result) It ranked second and investigation about particulate 
collection efficiency and pressure loss was conducted. 

[0026]About particulate collection efficiency, the particulate contained in the filter 3 before and 
after wearing of the filter 3 in the emission gas which passed through the fixing point was made 
to stick to a filter paper, and the reflectance (%) of the filter paper was optically measured using 
the smoke tester according to JIS D 1 101, About pressure loss, the pressure differential (mmHg) 
by the side of the exhaust-gas-flow ON of the filter 3 and an outflow was measured 60 minutes 
after the catching start in the filter mounting state. 

[0027]As a result, each reflectance of the filter paper measured in the state where all the 
particulates in exhaust gas are discharged was 40%, without equipping with a filter in the casing 
2. Next, the reflectance in a filter mounting state was 10% in the comparative example to having 
been 0% in the example. According to the filter 3 of the example, it was possible to have removed 
a particulate thoroughly so that clearly from this result. And it became clear that the filter 3 of 
an example excelled the filter of a comparative example in capturing capability also from this. 
[0028]About the pressure differential by the side of the exhaust-gas-flow ON of each filter, and 
an outflow, the example showed 120mmHg and a bigger value than it by the comparative example 
to having been 60mmHg and a low value. Thus, also in the point that pressure loss is smaller 
than a comparative example, a result the excellency of the filter 3 of this example is proved to 
be was brought. 

[0029]While continuing long term use, repeating reproduction about the filter 3 of an example, 
change of the reproduction time at that time was measured temporally. As a result, change in 
particular was not seen by reproduction time and the signs that filter regeneration performance 
deteriorated temporally were not accepted at all. 

[0030] Therefore, according to this embodiment, the following effects can be acquired. 
(1) In the filter 3 of this embodiment, it is set as within the limits whose average value ml of the 
pore diameter measured by the method of mercury penetration is 20 micrometers - 60 
micrometers. Value SD1 of the standard deviation in the pore-size distribution at the time of 
expressing the pore diameter with common logarithms is set or less to 0.20. Therefore, it 
becomes the filter 3 in the state where many [ inside ] stomata of the suitable size for 
particulate catching existed, and a particulate can be caught certainly. Therefore, the filter 3 
with low pressure loss and high collection efficiency is realizable. 

[0031](2) The surface of the porous ceramic material with the stoma of a comparatively big path 
is made to support a catalyst with the filter 3 of this embodiment. For this reason, even if it is a 
time of operating the engine E for a long time, a catalyst is not easily buried in the deposited 
particulate. Therefore, the state where the catalyst was exposed to the outside surface is 
maintained. Thus, as a result of preventing the fall of the surface area by flasking of a catalyst, 
decline in the reaction efficiency resulting from it is prevented. Therefore, degradation of filter 
regeneration performance with the passage of time becomes difficult to take place. Therefore, 
fault, like reproduction time becomes long is avoidable. 

[0032](3) Use the honeycomb structure thing as a porous ceramic material in the filter 3 of this 
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embodiment. For this reason, in addition to a particulate collection permissible dose becoming 
large compared with the case where other structures are used, the fall of pressure loss becomes 
difficult to take place. And since such a honeycomb structured body is formed with silicon 
carbide, even if it is a time of setting up the average value of a pore diameter more greatly like 
the above, the fall of a mechanical strength is avoidable. Therefore, it is hard to destroy and the 
filter 3 of the high-reliability in which long term use is possible can be realized. 
[0033]The embodiment of this invention may be changed as follows. 

- The charge of a ceramic material which constitutes the filter 3 may not necessarily be a 
porous body like an embodiment, and may not be a honeycomb structure thing. That is, it is 
possible to choose a mesh shape set thing, ceramic form, etc. of ceramic fiber as a filter 
constitution material. 

[0034]- It is not necessarily limited to silicon carbide like an embodiment, for example, the 
charge of a ceramic material which constitutes the filter 3 can also choose silicon nitride, 
cordierite, sialon, etc. 

[0035]-- The catalyst does not need to be supported by the surface of the porous ceramic 
material which constitutes the filter 3. Next, the technical ideas grasped by the embodiment 
mentioned above are enumerated below besides the technical idea indicated to the claim. 
[0036](1) The particulate collection filter in exhaust gas, wherein the value (SD1) of the standard 
deviation in the pore-size distribution at the time of being in within the limits whose average 
value (ml) of the pore diameter measured by the method of mercury penetration is 30 
micrometers - 50 micrometers, and expressing the pore diameter with common logarithms is 
0.18 or less. 

[0037](2) An exhaust gas purifying facility which accommodated claims 1 thru/or 3 and any one 
filter of the technical idea 1 in the casing connected to the exhaust pipe way of a diesel power 
plant. 
[0038] 

[Effect of the Invention]As explained in full detail above, according to the invention according to 
claim 1 , the particulate collection filter in exhaust gas with small pressure loss and high 
collection efficiency can be provided. 

[0039]According to the invention according to claim 2, it can be considered as the filter with 
which degradation of reproduction performance with the passage of time does not take place 
easily. According to the invention according to claim 3, it can be considered as the filter which is 
hard to destroy. 



[Translation done.] 
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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This docunrient has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

iDrawingjQThe partial positive sectional view showing the mounting state of the particulate 
collection filter in the exhaust gas in one example which materialized this invention. 
[Drawing 2]The partial expanded sectional view of the particulate collection filter in the exhaust 
gas of d rawing 1 . 

[Drawing 3]The graph which shows the pore diameter distribution state of the filter of an 
example and a comparative example. 
[Description of Notations] 

ml — - The average value of the pore diameter measured by the method of mercury penetration, 
SD1 Value of the standard deviation in the pore-size distribution at the time of expressing a 
pore diameter with common logarithms. 



[Translation done.] 
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fo> (t I. m^mm^mifi 0.20 mT-c-^ s t ^ 
[0011] nii<ii2 (ciet8«5£Hj{i. liiRJi 
m\,z\i^ mmmm^fix\^hb Ltz. it^JSBtcie® 
^i\MM6mm.<nr^-tiJ^mm>iiXhhbL 

tz. 

[00 1 23 OT. *I6HJ(0 rf^fflj ^-cij^Hfl-r 



t 
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t , «iffl:5r^N°7^ -f =Jf A I — H Sr^?!)^ J: < mmth Zhifi 

coim 0.20 jiiTtfo:*^ , , n^iimmhixtz'm 
v^mmmz^^-t^^{zii. mmmmmmi.zhh%ii 

(r)mmnmz-^ < ^ l, „ J; o t . E;'jtMii^*ilS< Tit 
[0013] li-;J<Il2(CiEiJ^^HJiC J: I, i; , imm± 

[0014] ir*iS3 tciemcOl&BJic J; !> t . ^?LM^: 

0 , ' ^°r ^ ^ A I— h Jf Sf d < 'Sr ^ t t^jD 
^T, J±tim^('Om±i)mz'0^z<<^j:h. L*>i,. ^ 

±M<^::t<%^m<r)^i^m^±^)sbt,zm.^Ltzt ^x- 

h-^xh. «w^3s jto^T Sr mm-t ^zt t^x^ i . 

i^jUz. tS.mLI,z<\,\y ^ji^t-t^Zt^^X^^, 
[00 15] 

[ ^Bjicommmm] mz:^^BM^^m:9xmms 
iza.mtbfz-^mmmiz'o^^x . hi -032r#,^L- 

[ 0 0 1 6 ] iig ] izijk-t.t 0 iz. m%:^xmmm i « 

^$tLTU^, >:.c7)^->->-i5'-2f*l[c(i:T-f— tivuxy 
drAi^-hjfS7w;P^3*^lSIS§^xrv>|>. i^fc, p 

^'SS^ E a (C{^W±3«!!:Jlffl<^y S— ^- 4 

[00 17] ll2(c^-rJ;d(c, ::<7)7 -f/i^^'3{±. m 

mm-itimmuii^m<^^^inmmmz x -ox^^-^^j^ 
^)v-5'3 cnmmc}imi,z\,mwi<^^^^ 5 a , 5 b ijm^ 

^fLTia'';, =S-tt'Sa55 a, 5bii::7^';i/^3c7)SS^g|5 
(3T^nLTt^^» #41^355 a, 5bcOp^^'.XjjKA 

*t±>V 6 coBBStz J; o -C . SSAlBtclBP-r S -fe^P 7 a t 



7a. 1 himms^i^Lxm^zw^Lxn^ . ^m. 

S'^9m{z\i^mkjtm'^^(^^<n±m7mmf^crm. 
immii-h^^hmimmmn^fix^^h „ 

■txo^z. :^mtmmcoy ^ ju^ 3ii. :^ms.Amiizx 

^Xmm^tlfz%imc^^i^mm l ;0^-2 O m-e O 

0 m~ 5 0 m-C*> S <r t *U "5 J: V \ 

[ 0 0 1 9 ] >r iT\ mimc^y^i^mm 1 2 0 X/ m* 

^i)mmz:ki<Kf:K) . f ■{ —^iUx.yi^yEcoW'±=t 
[ 0 0 2 0 ] :^?L@^«ffl*f^-C'« t/L"^^c7)^ 

Ti^i^mztufimmmmiTimsDitiK o. 2OTi: 
i±o. i8aTxfi^ztt>^XDX<. 0. learx 

hi>Zi:t>mizJ:\,^. 

[002 1 ] ti^^fi^s D 1 comfi^o . 2 0 ^mt^m 
m-h%jimm^ixfzm''-^m.mf^izjf^ txii'^-r 

9^\.mSfWm\.z^\^^Ui\^xtj:<ti:h. j;-^ 

X , KiimKtfi^<xw{mm<r>m\^v -r /i^^' 3 

[0022] ±M<r>i. ^ \,zim.^fifzy -f 3 

■tSo y ^ 'P^3i:mMy->'yy2mzmW:LX. m 

#iS8gSraP?r^LT#-fe;l^7a|*i{c^A-ri. tJ^tc, (*I 
S8S:^>LTaHif|in::i3n-r-&I^Jfc7)-fe;P7 bfiJJ; OSf 

V- hM»»*i-^fflt::ig-ri> h , a— ^- 4 *ij^5A$ 
fi. y ^)VS3<Tymwf'miA^tih. -ilX. y^)V9 

3 ^zmf^fifzmmmMmiizi, ^.y^iv^3 uz 

3t^jtmm{zn^^tih . 

1 0 0 2 3 ] ^ LT , ^mmmm<^y -r )V9 3 o#tt^ 

imLfz. 

[0 0 24] 

[ ^Mmix]ti!f<?"j ] ( mmm ) ^im=f-m^ \5txm 

a mmitimfii^ 2 0 mm.miz . ^i^fs^ fg*^- 3 0 ;u 
mco/3a^^bi^«r7)*8 omm.u. r<.^ yy-t ixco 

^ f-;^^;^p-x 6 }Hjf ^iJ l a»gB&tA>J< 2 o 
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i^m ■ m'iifzm. r/u^>#iiMTfc-c 1 7 o or 

izni-fh^^ms a . 5 b ^mmmmzm±Lf.:. z 

c^t^. mzm±}i etti^ ^-i&coif § 5 m m mmz 
^^i: -f-LT. mmnm^Ti^zx2oo 

$1 5 Ohm, J'M^14 0im. -b;USJSO. 4 3Atm, -fe 

[ 0 0 2 5 : ^.fe . *||j|fe|?i|Tii7|<MSASt: J; o TffliJ 

c'jfisD i>{)io. 1 bX'h-ofz msco^yycDmrnc 
(tmm)^mmizn-ti>i!iMmtLx. n-x-fx 

ji^^mMLfz, zzxutii^mm^zmiimi:mM t 

-5 TSiJJt $tl7t:5<i.?Lf5COTi^fim 2 (i 5 0 /X mT* 0 . 
*3^t^^«^fillOttSD2«0. 4 0T'^5')7t, 

mmm&i/E.tim^i,z-^ i -^t com^^n -? « 

[00 26] ^N°-:r^'^fik-h«MS*tCOV^TJ±, 7 

m^m:§Lfzmt\i^'xi^iz^tti^^^^ ^^^u-hi 
imi^zf&m^-t. ^co'iPWiCORSim (%) & j i s d 

(niDiHg) 2:«i4iB*|f6 0:53^mtcii!|^L7t:, 

[00 27] y-i^yi/2(*|(C7-f;Ui5'Sr5l 

h4o%x'f>-ofz. mz, y ^ ji^mm^m^zinf^K 
liioxx-h-of.:. zcD^tmt^(^m^:b-^j:Xd^z^ mm 

^Jc7)7 ^ 3t'){3 ^ *^J:b«fi?i|co7 Dlfmflg:^} 
[ 0 0 2 8 ] , #7 ^ )V^m\%ijy^M.xm)i iiSfcH 

fit-* o/^jicOt-^; LT , J-t«^^JT1± 1 2 OmiH g t -ttL 

[ 0 0 2 9 ] , mLm<r>y 4 3 tcov^TJiH^ 



[0030] ts^oTs ^mm<.zxtxi,ivxr<r)X. o 

( 1 ) ^mmmcoy ^!V^3X'i,i. 7KSgjEAacj;'> 

crtmmmzm'^^fiX^^h . tfz, ^c7)^?LS^SfflW 
fcT-^ L ^^•^omfl^'-^tc (t S tiipii HOfl S D 
l;0^'O. 2 OlilTiciaSSixTV^^. If^-^T, ^nx-t^ 

L7t:^t®c07 ^•;l':?3 t^D, ^>°t- ^ aU-- h S-SfH 

m^*«o^v ^7 -f /I'i^' 3 ^mm-h z t ti^x-^ h , 
[00 3 1 ] ( 2 ) ^mmmmcoy ^ )V9 s xu. im 

TtmwMft^ixi.. icoj; a i,znm<^mmzj: ^mm 
m<r>iSiTtm±^ti^i^^. ^tii,zmm-t6Ki&^mco 

it^m z'oi,z<<^j:6. m-ox. M^m^mi}^ < =sr 

S ^£7);^^ 9,-^5: niiB-r ^ i tK' # -i> , 
[0032] ( 3 ) :^mmmmcoy ^ 3 X'ii, ^fL 

M.im.mm.im.m^z j; o t -c v ^ s ^ t *^ , ±ie 

Tt, wmm^<omY^mm-hz}ii}'ix'^h. 
iz^ mmnz< <x^mr^mm^m^j:mmmitcr>y ^ )i 

^3imm-thzbt'^x%-h. 

[ 0 0 3 3 ] *^0J3c^ltJimi{4OTOJ; o iz^ 
^LXhX\,\ 

■ y^>i'^3imf^-ri'^ys.'y^mm.'2--fii, 

;<fA«M^!)T-^<-ci iv^. m-h. -ty^ y^'mmcom 

nmtLx mm- hzt ti^mx-h h , 
[0 0 34] • y <)V9 3^mm-h^y^-j9mm 
(4, 'St'f\^%%wsm<r)i.ots:m\:^^zm'&^fvt, 

[003 5] ■ 7^;P^3*«figt--g.^?L«-b7S 'y 
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[00 36] ( 1 ) ^mjixmizx n xm^^fi.fz% 
izm-fhmmw.mc^m ( so i > *io . i sarThh 

[00 37] (2) ^-^)Vzcyi;y(rm%mmz 

\m.^h.fz'r~-yy-/^\.z. %mM\Tim.3. w^m^^ 

[00 38] 

[ ] Ltz^o^z. mim. i \ztm<n 



[0039] tmm2^zmm(o^mi<zxmi. n±mt 
I. imms^zmmco^m^ziitnt. mmuz<\,^y^ 

[01] z<mmi:mmttfz-mmmizi5if6m^ 

[02] micr)myffxipcD/'<^^^:L\y-]-mmy ^ 

[03] mimRv^itim](o y^;i-^ conim^^^t 
m^^-tr^y. 

m 1 -ymKAm^zJ: -oXWm^ixfzMTl^^in^im. 

s D 1 -mim^mnmxmLfzm'^co^m^^'-mz 



[01 ] 



[02] 




2a 



V \7h, 

tax ^ 




[03] 



in1-3G 



It 



j SDl-0.16 




100 ("in) 
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(51)Int.Cl.'^ 



F I 



(##) 



B 0 1 D 53/94 
F 0 1 N 3/24 
// B 0 1 D 46/42 



F 0 1 N 3/24 
B 0 1 D 46/42 



53/36 



E 
B 

1 03C 



F ^ - A (## ) 3G090 AA02 BA02 CAOl 

3G091 AA02 AA18 AB02 ABB BAOO 



CA02 GA06 GBOIW GB05W 
GB06W GBIOW GB17X 
4D019 AAOl BA05 BB06 BC07 BDOl 

CAOl CB04 CB06 
4D048 AA14 ABOl BA30X BA31X 
BA32X BA33X BB02 CAOl 
CD05 

4D058 JA32 JB06 MA43 MA44 SAGS 



